This paper aims to show that metagrammars are not only suited for the development of large scale grammars for natural languages, but can also deal with other types of resources. We give the example of some elementary music phenomena, that can be quite naturally described within the modular scope offered by eXtensible MetaGrammar.
Introduction
Designing a large scale formal grammar, generally for natural language, is a difficult and time consuming task when done by hand. That is why a lot of approaches have been proposed to help in this area, and reduce the amount of work needed for the development and the maintenance of these structures. Some are fully automatic, widely used, and consist in learning the grammar from a corpus. The other type of approach is called semi-automatic, and relies on a partial description of the grammar. Two steps are involved: the first one is the creation of the partial description, and the second one a process of compilation that builds the grammar rules.
Metagrammars, introduced by [1], belong to semi-automatic grammar generation approaches. The main concept of metagrammars is to factorize redundant information in order to minimize the size of the description. XMG (eXtensible MetaGrammar) is a metagrammatical approach in which the central goal is the independence from the target formalism and the levels of linguistic description. It has been used to describe the syntax and semantics of some languages using tree based formalisms: Tree Adjoining Grammars [2] (French for syntax [3] and semantics [4], German [5], Vietnamese [6]) and Interaction Grammars [7] for French [8] . It also allowed to generate a preliminary grammar for verbal morphology in a Bantu language called Ikota [9]. The modularity given by the scope allows it to be used for other purposes. In order to illustrate the extensibility of the tool, we chose to explore a quite different language, the one of music. The goal of this work is to give an abstract description of some musical phenomena, and to validate it by generating a set of musical chords.
The choice of this grammar can be explained in different ways: the first is that we aim to prove XMG can process really different types of lexicons. Another interesting aspect about this work is that the rules involved in musical theory (rhythm, harmony,. . .) are really different from the ones we dealt with until now, even if music can be compared in many aspect to natural language [10] . Musical theory can be found in [11] for example. Nevertheless, if large scale grammars can cover a significant part of the language, it is hard to imagine that a grammar of musical sentences could do the same with a significant part of melodies or chords sequences.
In the next part, we will present the metagrammatical tool used and how it can be customized for this work. Then we will give the metagrammar of musical chords. In the last part, we will discuss the use of a metagrammatical approach in this work. Finally, we will conclude and give some perspectives. XMG [12] stands both for a metagrammatical language and the compiler for this language. The input of the tool is the metagrammar, that is to say the abstract description of the grammar, written by the linguist.
The Scope: eXtensible MetaGrammar
The intuition is the following: instead of describing every single tree of the grammar, we describe fragments of trees, and give rules to the compiler so that the fragments can be combined, the result of the combinations being the whole set of grammar rules. Figure 1 illustrates the generation of a rule for transitive verbs. 3 fragments are used: one to represent the canonical subject, one for the active voice, and one for a relative object.
The description is then compiled and executed by XMG to produce the lexicon.
Being highly modular is the main objective of the tool, in order to be useful for the widest possible community. In the case of syntax for example, it needs to be independent from the target grammatical formalism that the linguist chose. It is also important that several levels of representation can be described: the syntactic one, but also semantics, morphology, . . . 
